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(57) Abstract: 

PROBLEM TO BE SOLVED: To accurately estimate 
the neutral point of a photographic light source 
when image data is acquired. 

SOLUTION: Image data S is read from a recording 
medium 1 and is inputted to an image processing 
means 3. A color converting part 5 converts the 
tristimulus value of each pixel in an image 
represented by the image data into chromaticity 
values (u) and (v), and an average value calculating 
part 6 calculates the average values uO and vO of 
the chromaticity values. In such a case, a histogram 
representing an appearance frequency to the color 
temperature value of each pixel is generated and the 
chromaticity average values uO and vO are calculated 
by using only pixels in a prescribed range including 
the peak of the histogram. The chromaticity average 
values uO and vO are converted into tristimulus 
values R0, GO and B0 in a tristimulus value 
converting part 7 and the tristimulus values are 
regarded as the neutral point of a photographic 
light source when photographing is performed. 



Tristimulus values R, G and B are converted based 
on the tristimulus values R0, GO and B0 of the 
photographic light source in a color converting part 
8, are subjected to image processing in an 
outputting part 10 and are reproduced as a visible 
image in a reproducing means 4. 
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*ii*«rBB«K*«©e6js©eisifii ur c 
4 & -r h mmitmmm-fsm. 
[i«*«2] sifie«iii*©&i£ffi*»ti u 

6©ffi»©a»»«:i6i;te. BWE«BBR©fefflflMBK:*rr 
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K t - f ffi £ ft^flffi i©iMA^-)£^^f- 
^gP^B5IB@i^fflm-r-5/c*©f-4'gp^<t It* 

[ fH*® 4 ] mTlBff ^fefift® B#lS5£r 
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tsc<t *!|#® if sis*i 1 *>e> 3 <D\,>-rtifr 1 311B 

[nt*ra6 3 it^i^6 5©^-rn^isiaig©}g 
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4. 
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4. 20 
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[0017] CCt, r#MlJgiJ^j 

cct*. — «Wtt*-rf5K*$i>r«. 4 or 

D5 0~D6 OCDfiTfetfffl^P.tir^-S. 
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[0022] ttc. mmmmtm^mz. iwab* h 9 
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*»a"r*fc»©t-*SB#£or#»*#®r*sc 

4#*?£ L,C\, 

[0 02 3] 3 hie. mnzmmm&^mcte^xmim 
4. 9WB*B3R©eKffl*ffWr4effflffHl*l84* 

3 6 iuiB#ij^#igtc «t 0 ffi&mjz&iBgmMifi 
mM-c&tt^tzmstitt.w&tc. MiBfegffigttH^g 

r, m&mmoc iEf- 7 -f hn-#x£/c&is{*ifi 

S¥K)fil4 OrJWTrSC 4#»* 
[0 024] £tc, mmM1&fo^&lctei,>xmSffifc 

M«»*ii5©ee.**HuiBfefi^fii4 onwi-r** 

[0 02 5 ] ^^tCjrSffi&iaSSIKK. *^BJCc<fc 

5»^6®«i^i^cc t, * r jj* » e n /cb? iBfeS^F^fii 
tca-^r. BufaBi^^-^fcMbriafs^s^^ur 

4-rstcr*^. 

[0 02 6] £/t. *^?gfcJ:Si®»^^g{C*Jt»r 
«. SasBA!i®*®«. BulBfeS^teHil^RGBHSiMffi 
«:SE»-r4#S4. IgRGBHfU^tfii^BulBiii^x-* 

*k» l, ^^©iiij^ m<o afe 4 m^«c l . »=» «<b*s 
#M7ci®©afe.*.©feSfii4-S:-rs<fc 5 tCBuiaiii^x 
-f^Lt ttrfB^fflSr*H« r - * £ » S#IS 4 * 

[0 02 7] tcfc. *|693{cj:StWg*«Jflie55rS6*»«t 

^LrSttL/rfc«tc>. 

[0028] 

[*9i©s&*j *#6Bjccj:n«. Sia*©feiaafit4fe 

tl> t<DMX hy5A{CteL>rt-*SB#£^tf8fSe 
jaBEtBHrt©B**»Wl/. »aStifcll*CC*jW5e 
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[0 02 9] */c, feS0±C I ECDir-^ -f h 

fciS^o^S^^$nr^^03feag©afe^J: DIE 

[0030] zhtiC^ YVv^v-ztmtwm. 

#T£, Ctt0c«fc?), — »IEBIK:«K*«©ae*«:* 
[0 0 3 1 ] 

X R 
Y = I A I • G 
Z B 
u=4X/ (X+ 15Y+3Z) 
v = 9 Y/ (X + 15Y + 3Z) 
CCT\ v h y *X I A I te. =SU«ffiR, G, B£H 

OT^fax, y. ztc^t^ovhy^^r*^ * 

0.4124 0.3576 



10 



20 



30 



40 



2000-148978 
10 

J: 0 * c d: oc J: 0 » <5> ft fcBHfc if- £ S #E« S 

tdm&f- * S * > htt£"©^- Fa tr-*4l,> 

»CRT^^4i*«:v7 hntr-i 0TWirr4fc#> 

[0 03 2] EMKtt l cctt, *fvz*sh* vtcto^x 

-:/j|/£^bT«^3ftTEtt3ft-5* 

icxmhtittmmr-zsw isss s ft & © -e #> 

[0 03 3]lflM1^3(i 4 H<t^-£S£iB&<»: 
UrW3BL/cBR(D«.ia*©H$rj«fflR, G, B^CIE 
1 9 7 6fejgfflu, vCC^SS-rs^HSWSi. ^fft 

=5W»«IR0. GO, B0{C^gfc-r-S=iW»fflK»»7 
Dillk^— 4r s CD=*!BRfflR . G, B*=*«M8£Jfe 
®7tCfeC^*«>€)n/cH9iJ«fflRO, GO, BOicX 

ftfcHJMttflR' , G' , B' JCWU-CPMBeftfttfO 

[0 0 34] #1>T\ « 1 <DSIifeJgS80«lff ccot^rsi 

[0 03 5 ] £T\ RmW2(Cct:DE«NI»l3^6B1R 

f-fs*s*uiL, B««ai*a3tt:A*r*. mm 
*hi#« 3 cc *? i > r « * r e^»ap 5 «c t > r , 
-*s*iS« turns! U /c^cDSliSo: 

G, B^TIBO^; ( 1 ) iCcfcOC I E 1 9 3 1XYZH 
MMKcXHtU. 3 6CC^ (2) ta^CIE1976 

[0 0 3 6 ] 
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0.2126 0.7152 
0.0193 0.1192 

ttte, y** | A I ;h^^f-^ 
^uc^DHiMX, Y, Z*#a&SJ:5K:OTfcJ: 

[0 0 3 8] «fc, ?ts$JUiJjt 5#>6f#6ft£fl^ * 
r =255X4. 500R 
r=255X (1.099R 0 - 45 -0.099) 

iBB^bS (OiR^l) iftotlr^. G, B 
feHSKCfif. bfcx>n- FStiTC**. C©J:5*» 
^W, ±IBS (4) *RCCO^T»C*r. iESMfcSftfc 

[0 04 0]?ftfl»ai»6tt 1 (2) 

o, vo**&5. «iB*iB©aa*©eRfittHRw 

icEI2K:7jVrj:5£rC I E <D^r~~ -5 hu-*7X£>£l> 
ttMitttHF±«:*Sfe©t?*»), CI El 9 60 uv^ 

u ^0.2153(D£# 

uq = (0 . 689 5 X v + u - 0 . 689 5 X 0 . 34 78)/ (0 . 689 5 X 0 . 689 5 + 1 . 0) 

vq= (0.6895X0.6895X v +0.6895X u +0.3478)/(0. 6895X0. 6895+ 1.0) 

U <0.2153O££ 

uq^ (1.6673Xv+u-l. 6673X0.1372)/ (1.6673X1. 6673+1.0) 
vq = (1 . 6673 X l. 6673 X v + 1 . 6673 X u + 0 . 1372)/ (1 . 6673 X l. 6673+ 1 . 0) 

(5) 

a*, &j$Lmt\ixtkmitmm%K.$>Y). xmmzm ★ (6) zm^-zi&bx 
ccfci^rtt«a:±SBi*©&asffl*u gcDffii-r*. 30 [0042] 

T=-437n 3 + 3601n 2 ~ 686ln +5514.31 
{&U.n = (x -0.3320) / (y -0.1858) 

X=9.0Xu (6. OX u -16. OX v +12.0) 

y=4.0Xv (6. OX u -16. OX v +12.0) (6) 



0.0722 
0.9505 

*r. g, b«, ITU-R BT. 7 0 9 (REC. 7 
09) CcmHSUfcJBr. «At*TfB©3: (4) CCt^TJ: 

[0 0 3 9] 
(0 ^R<0.018) 
(O.OIS^R^ 1 ) (4) 
3K*> <h[e^T€>o $»»fflOtl^C I E 1 9 7 
10 6 u v^lfflttC I E 1 9 6 0 u vft^f|(Dv^4 1 . 

ffi(u, v) iPh?-^4 hv-XXlcmm&TUtcm 
CD. i^if-^^hO-^i^G (ug, v 
gr) fcTFSBCDsS; (5) &c<t*)5RtoSC<h*Jt?#S. 
20 [0 04 1 ] 



u ^ 0.2153(7) 

d = abs ( V -0.6895X u -0.3478) /l. 2147 
U <0. 2153(7) 

d = abs ( v-1.6673Xu- 0.1372) /l. 9442 
w = 1.0-k' X d 



w«TIB(DS; (7) % (8) ^c^o^cim 
[0 04 3 ] 
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dw=d r + a 

* P £ W5*©«Ktt , ( f - ^ Offi x ¥fiMs 

[0 045] ccr, ^>Wf>T^Ifttt^r?f 

u0 = (Xu' • w) / (Zw) 
v0 = (Iv' • w) / (Iw) 

SX = 9.0XuO (6. OX u 0 -16. OX v 0 +12.0) 
sy = 4.0X V 0 (6.0X U 0 -16.0X v0+12.0) 
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(9) 



X h ^A©e-^PSrSt?Jfla«ffldwF*g(DBi*0^ 
ft*. 

ttUJU fflWStifcHliSRoefffflu' , v cc^ur. 

ffi (uO. vO) 
[0 04 7] 

( 1 0) 

* ivc*ashfcei*¥*ai«u o , v o ^tieo^ < i 

1 ) % (12) is&& (13) CCcfc*3H^MfBR0, G 
0, B0tCtftt5 8 
[0 04 9] 



(1 1) 



X 0 = s x/s y 
Y0 = 1 0 0. 0 
Z0= (l.0-sx-sy)/sy 



( 1 2) 



CCT\ vh'J^X | A I 



R0 X0 
GO = I A I - 1 • Y0 
B0 Z0 
-MS, JJE3C (3) K^rTv 



[0 05 0] fiiaE^gP8 B, BHR«a^lS3 KA* 
£n/cH$iJ$(ffiR, G. B£3J ( 1 4) fcj:tf< 1 5) ★ 



B' £f#& 0 
[0 05 1 ] 



( 1 3) 



R' 
G' 
B' 



= ! D 



I D I = 



(a 
(a 
(a 



R 

• G 
B 

R n + ( 1 - a ) 
Gn + (1 -a) 
Bn + (1 -a) 



CCX\ R0, GO, BOWS ( 1 3) CC<fcD*«?>/cfe 

S^fflu o , v o©3«firc&D , cnwujftx- 

S 0 Sfc, Rn. Gn, B n ttBfcf*-* S £B5tf#-r& 

*CC tt. D5 0-D6 0 (DgjfcCC ffl^§*r£fi 
feSOfttt (un. vn) *ffl^4Ci**"C**. a tt 



50 



( 1 4) 



R0) /R0 

G0)/G0 (15) 
B0) /B0 

«Oil©0tMt^Ct«l^ 0 5 

tejnT<fc5ftfflKB±K::bOT (uO, vO)i(u 
n, vn) £<DHa«*#*U a©tlt^«:iif 5 
©Tttft< 1 TfB<D5K (16), (17) CCJ;9 (u 
0, vO)i(un, vn) iOBI^*C>B <b'a <D 

SrgIT <£ 9 S C £ *SflF £ LA*. 
[0 05 2] 



(9) 
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dist= ( (uO-un) 2 + (vO-vn) 2 ) 
a = 1 . 0 - kXdist 
fflU k : a©flW0 6U:l WTittSJ: SCCTSfctf) * 

S/c. a©fil£ (uO, vO) CDffitCffiff Ur^M"T^ 

OttftBfSOMil («*6*o.2i53) eLt©i*l« ( 1 
6) JttJtcrat (1 7) *ffll»r5|ca6fca©ffi*ffifflL. 
9fffi<Z>Hffl*j»coi#«:»a= 1 £T£C <h &T£6 0 10 

6 0 

[0 05 3] IUA»9 fflftap*H*0»ffiR' . 
G' . B' *VxW&)\t v>?T v y'^-^)V^m^X, n 
**©4Ktt#*£H*!l*iIR' r . G" , B" CC^&T 

G" . B" (HAft^^S" ) ttW**S4«:A*S 

[0055] cojr^cc, imm&micte^xte, &m 

acd ^ p *s?tf fflWISffl d w jfcEiKofefiK* 

3R*aiffll/raK^ffl[u 0, vO*3|&S>4J:5fcl,fc 
fc#>, ^^tifcfeS^ffiu 0 , v 0 tt»fl^B<DB 

[0 05 6] iy^t ( 6S¥ftiu0, v0^6SC 
( 1 3) (<Cj:iO>£zbt>tltcE$mmRO. GO, B0£ 

( 1 6) *s£UjR ( 1 7) KJ:9 3Mi»filR0. GO, 
B0^#&gJt^«<DQfe(DfeSRn, Gn, Bni- 
Ifc-rSJ:5CcSIB«©HjM»fiiR. G, B*S»tSC 

u0= (Xu' ) /n 
v0= (Iv' ) /n 

ffiU n : Hftgft 

CHB©1BWj:»9J3 40 
[0 1 ] *^©||«^«CcJ:Sa«^«{B*iWHU 

[0 2 ] -r-^W hn-~27X£^rr0 
[03] Sfi^fltf^-^-Y Yu-ttTstcmmZT 

[04] t^F^A^i 
[0 5 ] feSi^/Kti 

[06 ] 1 ^KD^OSSKDM^t 
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(16) 
(17) 

[0 0 5 7 ] Sfc, affiROfittfilu. v(Df-7>(h 
h^A%3£&&J:5CtLfc/ttf>, fc* h^ACDHBg 

^tl/cfc* h^^ACca^irfeS^fflu 0, v0£ 
SWSCiWO, <t0iE*tC|Hg*«©aa*«:*«) 

[0 05 8 ] ±iBH*6^«(cfcc»r, txh^7 

[0 05 9] */c, ±fSU»J^S8Cc*jl^r«. feS^ffi 

©Ox «*#W*tf 5C<h&<fefigfiIu s Offing 
*XBf SCiKiO F^AWSi^ Kit 

[0 06 0] 3 ±8EH»J&«CCtel>Ttt, f"-^ 

tf^Citt<TE©S; (18) CCiOaK^^HHuO. 
v0 5K:LTfc<J:i>o 

[0 06 1 ] 

( 1 8) 



1 




2 




3 




4 




5 




6 




7 




8 




9 






(11) &m 2000-148978 

F $ — A (## ) 2K110 AA18 AA21 AC01 AC09 

5B057 AA20 BA02 CA01 CB01 CE17 

DM7 DB06 DC23 DC25 DC36 
5C066 AA01 AA11 BA20 CA08 CA17 

CA21 DB07 DC06 EA13 EA14 

EE04 GA01 GB03 HA03 KD04 

KE03 KE16 KF03 LA02 
5L096 AA02 CA14 EA39 FA35 GA28 

GA40 MM)3 



